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In the title complex, [Mn(C6H2N307)2(C3oH26N40)], the Mn" 
atom is coordinated by the tridentate bis-benzimidazole hgand 
and two atoms of the picrate anions, in a distorted square- 
pyramidal geometry (r = 0.038). One nitro O atom of one 
picrate ion is disordered over two sites with occupancies of 
0.54 (5) and 0.46 (5). 

Related literature 

For related structures, see: Addison et al. (1983); Wu et al. 
(2009, 2011). For the computation of the r parameter 
describing the distortion of a square-pyramidal geometry, see: 
Addison et al. (1984). 
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Experimental 

Crystal data 

[Mn(C6H2N3O7)2{C30H2fiN4O)] 

M, = 969.70 
Orthorhombic, Pbca 
a = 22.323 (6) A 
b = 10.937 (3) A 
c = 34.130 (9) A 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T^„ = 0.895, T„,^^ = 0.942 

Refinement 

R[F^ > 2a(F^)] = 0.058 
wR(F^) = 0.136 
S = 1.01 

10276 reflections 
623 parameters 



V = 8333 (4) A" 
Z = 8 

Mo Ka radiation 

= 0.40 mm"' 
r = 293 K 

0.28 X 0.21 X 0.15 mm 



54714 measured reflections 
10276 independent reflections 
5820 reflections with / > 2cr(/) 
Ri„, = 0.060 



1 restraint 

H-atom parameters constrained 
Ap„„ = 0.53 e A"' 
Ap„i„ = -0.42 e A"' 



,Mii, 



Data collection: APEX2 (Bruker, 2007); cell refineinent: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors acknowledge the financial support and a grant 
from the Qing Lan Talent Engineering Funds and Students 
Science Funds of Lanzhou Jiaotong University. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: BH2434). 
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[1,1 '-Dibenzyl-2,2 '-(2-oxapropane-1 ,3-diyl)di(1 H-benzimidazole)- 
/c^N^,0,N^']bis(2,4,6-trinitrophenolato-/<rO^)manganese(ll) 

Congfen Li, Fan Kou, Xinghan Li, Hao Wu and Huilu Wu 

Comment 

Interest in bis(2-benzimidazolyl)alkanes and their derivatives is widespread (Addison et al, 1983). We have previously 
reported the crystal structures of some related complexes (Wu et al, 2009, 2011), and now complete this work with a 
new Mn(ll) complex. 

The complex crystallizes in the Pbca space group and its structure is shown in Fig. 1. The Mn(ll) ion is coordinated by 
one tridentate l,3-bis(l-benzylbenzimidazol-2-yl)-2-oxopropane hgand and two picrate ions, in a five-coordmated 
distorted square-pyramidal geometry. The distortion in the coordination polyhedron (r) from a perfect trigonal 
bipyramidal geometry (r = 1) toward a regular tetragonal pyramid (r = 0) has been calculated according to the usual 
method (Addison et al, 1984): r = (/9-a/60) where p and a are the largest bong angles around the metal center. In the title 
complex, 01, Nl, 02, and N3 make up the basal plane, where the largest deviation for the four atoms is 0.384 A, while 
the Mn atom is shifted by 0.585 A from the mean plane. The apical site is occupied by 09, and r = 0.038, since = 09 — 
Mnl — Ol and a = N3 — Mnl — Nl. One O atom is disordered over two sites (04 and 04') in a picrate ligand, and the 
occupancies were refined, convergmg to 0.54 (5) and 0.46 (5). 

Experimental 

To a stirred solution of l,3-bis(l-benzylbenzimidazol-2-yl)-2-oxopropane (0.1832 g, 0.40 mmol) in hot MeOH (5 ml) was 
added Mn(ll) picrate (0.1032 g, 0.20 mmol) in MeOH (5 ml). A deep yellow crystalline product formed rapidly. The 
precipitate was filtered off, washed with MeOH, and dried in vacuo. The dried precipitate was dissolved in DMF, 
resultmg m a brown solution. Brown crystals suitable for X-ray diffraction studies were obtained by ether difilision into 
DMF, after several days, at room temperature. 

Refinement 

All H atoms were visible in a difference electton map, but were placed in idealized positions and refined in a riding- 
model approximation with C — H distances ranging from 0.93 to 0.97 A and with C/iso(H) =1.2 C/eq(carrier C). One picrate 
O atom is disordered over two sites, 04 and 04', with refined occupancies of 0.54 (5) and 0.46 (5). 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT {Bnksr, 2007); data reduction: SAINT {Brvkev, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level and H 
atoms have been omitted for clarity. 

[1,1 '-Dibenzyl-2,2'-(2-oxapropane-1,3-diyl)di(1H-benzimidazole)-K^iV^O,iV^]bis(2,4,6-trinitrophenolato- 
K-O^)manganese(ll) 



Crystal data 

[Mn(C6H2N3O7)2(C30H26N4O)] 

Af, = 969.70 
Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 22.323 (6) A 
6= 10.937 (3) A 
c = 34.130 (9) A 
K= 8333 (4) A' 
Z=8 

Data collection 

BrukerAPEXIl CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO scans 

Absorption correction: multi-scan 

[SADABS; Sheldrick, 1996) 
r^.„ = 0.895, r^x^ 0.942 



F(000) = 3976 

D,= 1.546 Mgm-3 

Mo Ka radiadon, 1 = 0.71073 A 

Cell parameters from 7261 reflections 

6* = 2.4-22.5° 

ju = 0.40 mm"' 

r=293 K 

Block, brown 

0.28 X 0.21 X 0.15 mm 



54714 measured reflections 
10276 independent reflections 
5820 reflections with / > 2a{I) 
Rm = 0.060 
= 28.4°, 0 

min • 



A = -18^29 
I = -45^45 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2a{I^)] = 0.058 
wR{F^) = 0.U6 
S= 1.01 

10276 reflections 
623 parameters 
1 restraint 
0 constraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[a^{Fo^) + (0.0392P)2 + 7.9255/'] 

where P = (7^0^ + 2Fe2)/3 
(A/<t)^ = 0.002 
Apm^ = 0.53 e k-^ 
Apr^ = -0.42 e A-3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


IJ- *I1J 


CI 


1.01293 (13) 
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0.0408 (7) 


HIA 
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C2 
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C3 
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C4 
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H4 


1.0669 
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C5 


1.09660(16) 
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-0.00716(10) 
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H5A 


1.1041 
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0.074* 


C6 
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0.0627 (10) 


H6 


1.1226 
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C7 


1.09807(14) 
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-0.01655 (9) 


0.0537 (8) 


H7A 


1.1060 
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-0.0319 


0.064* 


C8 


1.07577(12) 


0.5533 (3) 


0.02110(8) 


0.0406 (7) 


C9 


1.05903 (14) 


0.3255 (3) 


0.02976 (10) 


0.0501 (8) 


H9A 


1.0331 


0.3204 


0.0070 


0.060* 


H9B 


1.0417 


0.2747 


0.0501 


0.060* 


CIO 


1.11975 (14) 


0.2738 (3) 


0.01894 (9) 


0.0473 (8) 


Cll 


1.17289(16) 


0.3269 (4) 


0.02893 (11) 


0.0658 (10) 


Hll 


1.1728 
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0.0420 


0.079* 
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0.0270 


0.105* 


C13 
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0.115* 


C14 


1.1750 (2) 


0.1107(4) 
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0.116* 


C15 
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0.1658 (3) 
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1.0848 


0.1298 
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0.086* 


C16 
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0.0395 (7) 
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0.047* 
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0.4160 
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0.047* 
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0.93622 (14) 


0.8760 (3) 
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0.0520 (8) 
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0.9469 


0.9257 
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0.062* 
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Atomic displacement parameters (A^) 
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0.0064 (12) 


0.0027 (13) 


-0.0041 (13) 


C2 


0.0270 (14) 


0.0347 (15) 


0.0437 (16) 


0.0060(11) 


-0.0008 (12) 


-0.0072 (12) 


C3 


0.0324 (15) 


0.0397 (16) 


0.0378 (15) 


0.0011 (12) 


0.0026 (12) 


-0.0051 (13) 


C4 


0.057 (2) 


0.0441 (18) 


0.0478 (18) 


-0.0051 (16) 


0.0038 (15) 


-0.0020 (15) 


C5 


0.067 (2) 


0.059 (2) 


0.059 (2) 


-0.0122(19) 


0.0074(18) 


0.0096(18) 


C6 


0.058 (2) 


0.085 (3) 


0.0446 (19) 


-0.003 (2) 


0.0090 (16) 


0.0046 (19) 


C7 


0.050 (2) 


0.068 (2) 


0.0432(18) 


0.0085 (17) 


0.0049 (15) 


-0.0125 (17) 


C8 


0.0331 (15) 


0.0480(17) 


0.0407 (16) 


0.0056(13) 


0.0007 (12) 


-0.0055 (14) 


C9 


0.0483 (19) 


0.0403 (17) 


0.062 (2) 


0.0096 (14) 


-0.0043 (16) 


-0.0180(15) 


CIO 


0.052 (2) 


0.0424 (17) 


0.0471 (18) 


0.0133 (15) 


0.0032 (15) 


-0.0046 (14) 


Cll 


0.052 (2) 


0.080 (3) 


0.065 (2) 


0.021 (2) 


-0.0081 (18) 


-0.020 (2) 


C12 


0.051 (2) 


0.110(4) 


0.101 (3) 


0.022 (2) 


0.000 (2) 


-0.001 (3) 


C13 


0.077 (3) 


0.079 (3) 


0.132(4) 


0.039 (3) 


0.039 (3) 


0.016 (3) 


C14 


0.105 (4) 


0.046 (2) 


0.138 (4) 


0.021 (2) 


0.059 (3) 


-0.008 (2) 


C15 


0.074 (3) 


0.0424(19) 


0.098 (3) 


0.0079 (18) 


0.029 (2) 


-0.0154(19) 


C16 


0.0313 (15) 


0.0396(16) 


0.0475 (17) 


-0.0050 (13) 


0.0015 (13) 


0.0079 (13) 


C17 


0.0243 (14) 


0.0480 (17) 


0.0394(16) 


-0.0005 (12) 


0.0016(12) 


0.0021 (13) 


C18 


0.0289 (15) 


0.0544 (19) 


0.0411 (16) 


-0.0018 (13) 


0.0023 (12) 


-0.0070 (14) 


C19 


0.0434 (18) 


0.053 (2) 


0.060 (2) 


0.0032 (15) 


-0.0005 (15) 


-0.0146(16) 


C20 


0.048 (2) 


0.077 (3) 


0.068 (2) 


0.0103 (18) 


-0.0015 (18) 


-0.031 (2) 


C21 


0.049 (2) 


0.107 (3) 


0.058 (2) 


0.006 (2) 


0.0021 (18) 


-0.035 (2) 


C22 


0.045 (2) 


0.102 (3) 


0.0389(18) 


-0.001 (2) 


0.0030 (15) 


-0.006 (2) 


C23 


0.0332 (16) 


0.065 (2) 


0.0408 (17) 


-0.0007(15) 


0.0001 (13) 


-0.0056 (15) 


C24 


0.046 (2) 


0.077 (2) 


0.053 (2) 


0.0041 (18) 


0.0035 (15) 


0.0287(18) 


C25 


0.053 (2) 


0.052 (2) 


0.0443 (18) 


0.0009 (16) 


0.0103 (15) 


0.0167(15) 


C26 


0.083 (3) 


0.066 (3) 


0.071 (3) 


0.005 (2) 


0.032 (2) 


0.008 (2) 


C27 


0.130(4) 


0.072 (3) 


0.071 (3) 


-0.032 (3) 


0.030 (3) 


-0.017 (2) 


C28 


0.076 (3) 


0.106(4) 


0.078 (3) 


-0.034 (3) 


0.010 (2) 


-0.001 (3) 


C29 


0.052 (2) 


0.079 (3) 


0.108 (3) 


-0.008 (2) 


0.012 (2) 


-0.002 (3) 


C30 


0.047 (2) 


0.056 (2) 


0.083 (3) 


-0.0024 (17) 


0.0089(18) 


0.0014(19) 
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1 


n (\AC\c. /'I 'i\ 
U.U4UO (i /) 


U.U33 / (1 J) 


A A/11/; /I TA 

U.U430 (i /) 


A AA 10 /I lA 

— u.uuiy (13) 


A AAA 1 /I lA 

U.UUUl (13) 


A AAOA /I OA 

— U.UUoo (Jz) 




(\ (\A tin / 1 n\ 
U.U4o/ (iV) 


A AT 0 C /I £\ 

U.03oj (lo) 


A A/1 OA / 1 0\ 

U.U4oU (lo) 


A AA1 1 /I /I A 

— U.UU31 (14) 


A AAAl /I /I A 

—U.UUUl (14) 


A AAA /I /I /I A 

— U.UUo4 (14) 




A ACT /0\ 


A ACOC /I A\ 

o.Ujzd (ly) 


A ACA {'^\ 

U.OdU (z) 


A A1 TA /I TA 

— u.ui /y (1 /) 


A AAAO /I AA 

U.UUoz (lo) 


A AAAA /I AA 

— U.UUoU (lo) 




A AIT'*) /"I Q^ 

U.U3 /z (loj 


u.uoy (z) 


A A/1 OA /1 A\ 

u.U4yu (ly) 


A A1 1Q /i/;a 
— U.Ullo (lo) 


A AAAT /I /I A 

U.UUo/ (14) 


AA1C/1 /1TA 

— U.UI j4 (1 /) 




A A/1 11 (A 0\ 

U.U433 (,107 


U.Uo / (z) 


A f\An A /I Q\ 

U.U4 /4 (lo) 


A A1 AT /I TA 
U.UlU / (1 /) 


A AACC /I CA 

— U.UUjj (1 j) 


A Al 1 /I /I AA 

—U.U 134 (lo) 




A A/1 /;i /I c>\ 

U.U4o3 (lo) 


A A/1 A/1 /I 

0.U404 (lo) 


A A /I 1 1 /I 

U.U4il (lo) 


A AA1 1 /I /I A 

U.OUll (14) 


A AAO 1 / 1 1 A 

U.UUzl (13) 


A AAl A /I /I A 

— U.UU3y (14) 


Cj / 


A CVl CI /"I '7^ 


A A/ITT /"I T^ 


A A/irfic /1 T^ 
U.U40D (1 /) 


A AAO/1 /I /I A 

U.UUo4 (14) 


A AAA/1 /I lA 

— U.UUU4 (13) 


A AA/1 0 /1 A\ 

U.UU4o (14) 




A A/1 C/C /I 0\ 

U.(J43o (lo) 


A A/1 11/1 T\ 

(J.U41 1 (1 /) 


A AC /IT /I A\ 

O.Uj4z (ly) 


A AA/1 A / 1 /I A 

U.UU4y (14) 


A AAO 0/1 CA 

— U.OUzo (Ij) 


A AAl 1 /I CA 

U.UU31 (Jj) 




U.Uj3 (^zj 


A A< A 1 / 1 Q^ 

U.UjUI (IV) 


A A^O /0\ 

U.UjZ (z ) 


A A1 AC / 1 AA 

U.UlOJ ( lo) 


A AA 1 Q / 1 AA 

u.uuiy (Jo) 


A AAO^ /I ^A 
U.UUz J (1 J ) 


C4U 


A A1 tl^Z /I "TA 

U.U3DJ (1 1) 


A AjCI 

O.Uol (z) 


A ACO 1 /I A\ 

u.Ujzi (ly) 


A A 1 /I 1 /I CA 

U.014i (0) 


A AAA /I /I /I A 

U.UUo4 (14) 


A AAA/1 /I AA 

U.UUo4 (lo) 




A A'2 00 /I TA 

0,03oo (1 /) 


A AC^ 1 /I A\ 

U.UD31 (ly) 


A AOA /I A\ 

o.ODzy (ly) 


A AA/1 1 /I /I A 

U.UU41 (14) 


A AAIA /I A\ 
(14) 


A AA/1 C /I CA 

U.UU4D (0) 




U.(j3yo (i /) 


A A/1 /^T /I T^ 

U.U4o3 (1 /) 


A A/1 CO /I T\ 
U.U430 (1 /) 


A AACA /I /I A 

u.uujy (14) 


A AA1 1/1 1A 

U.UU33 (13) 


A AAO 1 /I /I A 

— U.UUzl (14) 


Mni 


A AITO /OA 


u.uz/Do (ly) 


A A/1 1 C /OA 

U.U43^ (z) 


A AAA AT /I OA 

— u.uuuu/ (ly) 


A Al OA /OA 

U.UlzU (z) 


A AAOAT /I OA 

— U.UUzo/ (Jo) 


JNi 


A A1AA /I T\ 

u.U3Uy (iz) 


A A'> 1 C / 1 0\ 

U.U30 (Iz) 


A A/IO C / 1 1 \ 

U.04zD (13) 


A AA"! 1 /I AA 
(lU) 


A AA/1 /I /I AA 
U.UU44 (lU) 


A AAl A / 1 AA 
— U.UU30 (lU) 


XT'! 


A A1 01 / 1 y1 \ 

(J. 0353 (14) 


A A1 /II / 1 1 \ 

U.U343 (13) 


A A/1CA /I /1\ 

U.04MJ (14) 


A AAC 0 / 1 1 A 

U.UU^o (11) 


A AA in / 1 1 A 

U.uuiy (11) 


AAl Al / 1 1 A 

— U.U1U3 (11) 


XT'! 


A Al 0 C / 1 1 \ 

U.03ZJ (13) 


A A/1 1 C /I 'J^ 

(J.U41j (13) 


A A/1 AC / 1 1 A 

U.(J4(JD (13) 


A A AO C / 1 1 A 

— O.UOzj (1 i) 


A AACT /I AA 

O.UOj / (lU) 


A AA IT / 1 1 A 

-U.UUl / (11) 


XT/1 

JN4 


U.0334 (13) 


A A/; 10/1 T\ 

U.Uolo (1 /) 


A AlA/l /I /lA 

U.U3y4 (14) 


A AAOA /I OA 

— U.UUzU (iz) 


A AA/1 1 /I 1 A 
U.UU41 (11) 


A Alio / lOA 

U.Ullz (Iz) 


XT^ 


U.Uoj (z) 


yj.Wil (lo) 


A ATA /OA 

U.U /U (z) 


A AA/1 1 /I CA 

U.UU43 (Ij) 


a aaca /i ta 
— U.UUjo (1 /) 


A AACA /1 CA 

— U.UUjU (1 j) 


JNo 


A A/1 A ('^\ 

u.(j4y (z) 


A 1 IT /1\ 

U.lz / (3) 


A a/:a /o\ 
(J.UoO (z) 


A AO 1 /OA 

— O.Uzi (z) 


A A AAA /I TA 

u.uuyy (J /) 


A AOO /OA 

— U.Uzo (z) 


XTT 
JN / 


A AT 1 {'^\ 

U.U/ 1 (z) 


A A/1 TO / 1 TA 

U.U4 /5 (1 /) 


A AC 10/1 TA 

u.UDiy (1 /) 


A AAOA /I AA 

u.uuyu (lo) 


A AA1 T /I AA 

— U.UUl / (lo) 


A AAl 1 /I 1A 

— U.UUll (13) 


XTQ 

JNo 


U.Uoz (z) 


A A/I /I / 1 
U.U440 (io) 


A ATrfi /OA 

U.U/o (2) 


A AAAA /I /I A 

U.UUUo (14) 


A AAAO /I OA 

— u.uuoy (lo) 


A AAO/i /I TA 

U.UUz4 (1 /) 


XTO 

JNy 


A (\A CT /"I 0\ 

0.04D/ (I5) 


A AOA /'^A 

U.UoU (z) 


A A/CC /OA 

O.OoD (z) 


A AOO 1 /I TA 

U.Uzzl (1 /) 


A Al AA /I CA 
U.UlUy (Ij) 


AAl OA /I OA 

U.UlzU (lo) 


XT1 A 

JNIU 


A A/1 CO /I iC\ 

(J.043Z (lo) 


A A/1 AA / 1 C\ 

(j.04yy (lo) 


A AC 10/1 C\ 

U.UMo (io) 


A AAAO /I 1A 

—U.UUUo (13) 


A AA/1 /I /I 1 A 

U.UU44 (13) 


A AATO /I 1A 

— U.UU/o (13) 


Ul 


U.UoUo (13) 


A AT/l T /I A\ 

U.U343 (lU) 


A ACQO /I OA 

U.Uj3z (Iz) 


A AAQ 1/1 AA 
— U.UU33 (lU) 


A AOCA /I 1 A 

U.UzjU (11) 


A AAOT /OA 

—U.UUz / (y) 


cv^ 


U.U34Z (11) 


A A/IO^ /1 1\ 

U.U400 (13) 


A ATI /I /I ^A 
U.U/ 14 (1 J) 


A AAA/1 /I AA 
U.UU04 (lU) 


A AA^1 /1 AA 

U.UUjI (lU) 


A AA^A /I 1 A 
U.UUjo (11) 


U3 


A 1 'IC {1'\ 

O.lZD (3) 


A 1 A1 /T\ 

U.l Uz (z) 


A AA/1 /OA 

u.uy4 (z) 


A A/1 T /OA 

U.U4/ (z) 


A A1A /OA 

— u.u3y (z) 


A A 1 0 /OA 

— U.Ulz (z) 


U4 


U.13d (13) 


A A1 jC //I a 

(J.U3o (4) 


A 1 AT //;A 

U.iU/ (0) 


A A1 0 f A\ 

U.Ulo (4) 


A Al A /TA 

— u.uiy (/) 


A A 1 1 //I A 
— U.Ull (4) 


Uj 


A ATC /T\ 
U.U/j (z) 


U.izo (3 ) 


A AOI /OA 

u.uy3 (z) 


A ACA /OA 

— U.UjU (z) 


A Al 1 C / 1 TA 
U.U31 J (1 /) 


A AOO /OA 

— u.uzy (Z) 


Uo 


A A/1 Al /"I 

U.U4U3 (lo) 


A OAC //lA 

U.zUj (4) 


A AOO /OA 

u.uoy (z) 


A Al A /OA 

U.UlU (z) 


A AAl T /I CA 

—U.UUl / (1 j) 


A Al A /OA 

—U.Ulo (z) 


r\n 
\J 1 


A 1 AC /"OA 
U.IU^ (Z) 


A ATA/1 /I T\ 
(J.U/U4 (1 /) 


A A/::OiC /I TA 

U.Uooo (1 /) 


A AO CI /I AA 

U.Uzj3 (lo) 


A AO 1/1 /I AA 

— U.Uzl4 (lo) 


AA11A/1/1A 

U.U J ly (14) 


r\Q 
Uo 


A AOO 

(J.Uoz (z) 


A A/C01 /I 0\ 

U.Uoo3 (lo) 


A 1 1 A /OA 

U.llU (z) 


A Al 1 1 /I AA 

— U.U113 (lo) 


A AAAA /I TA 

u.uuyo (1 /) 


A Al 00 /I AA 

U.U3oz (lo) 




A AQ /I C / 1 o^ 

U.ll34j (Iz) 


A A/I CA /I 0\ 

U.U4Dy (iz) 


A ATCA /I CA 

U.U/jU (1j) 


A AA/1 Q /I AA 

U.UU4o (lU) 


A AA11 /1 AA 

\3,\j\j5d (lU) 


A A ATI /I 1 A 

U.UU/1 (11) 


UlU 


A 1 /IT 

U.14/ (3) 


Alio (1\ 

U.llz (3 ) 


A 1 AC /lA 

U.IUj (3) 


A ACC /OA 

—U.U J J (z) 


A AAO /OA 

— u.uuy (Z) 


A AOC /OA 

— U.Uzj (z) 


m 1 


U. IZO (^J ^ 




0 117 (X\ 

U. 1 1 / \p) 


U.Wt-H- \^Z ) 


W.U It- (^Z ) 


0 041 (1\ 


012 


0.0657 (17) 


0.090 (2) 


0.0732 (18) 


0.0367 (15) 


0.0155 (14) 


-0.0007 (15) 


013 


0.0426(15) 


0.102(2) 


0.114(2) 


0.0076 (15) 


0.0197(15) 


0.0045 (19) 


014 


0.0536 (15) 


0.0650(15) 


0.0713 (16) 


-0.0067 (12) 


-0.0018 (12) 


-0.0176(13) 


015 


0.0456 (14) 


0.0638 (15) 


0.0888 (18) 


0.0143 (12) 


-0.0026 (12) 


-0.0323 (14) 


04' 


0.104(11) 


0.099 (15) 


0.122(13) 


0.047(11) 


-0.040(10) 


-0.064 (12) 



Geometric parameters (A, °) 



Mnl— 02 


2.069 (2) 


C16— H16B 


0.9700 


Mnl— 09 


2.102(2) 


C17— N3 


1.316(3) 


Mnl— Nl 


2.160(2) 


C17— N4 


1.358 (3) 


Mnl— N3 


2.168 (2) 


CIS— C23 


1.387 (4) 


Mnl— 01 


2.363 (2) 


C18— N3 


1.392 (3) 


N5— 03 


1.181 (4) 


C18— C19 


1.393 (4) 


N5— 04 


1.206 (9) 


C19— C20 


1.376 (4) 


N5— 04' 


1.259 (18) 


C19— H19 


0.9300 
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No — 06 


i.Zll (5) 


No — (j5 


1.241 (5) 


XT'? /~\'7 

N7 — 07 


1.222 (3) 


XT'? r\o 

N7 — Oo 


1.225 (4) 




1 . 1 8z (4) 


XTO f~\'\ 1 

N8 — Oil 


1 OAA 

1.200 (4) 


N9 — 012 


1 T^T //I \ 

1.227 (4) 


N9 — 013 


1.231 (4) 


XT 1 n 1 ^ 

NIU — (J14 


l.zz4 (i) 


XT 1 A f~\ 1 C 

NIU — 015 


1.236 (3) 


CI — Ol 


1.411 (3) 


CI — C2 


1 /I A /I /"/I \ 

1.494 (4) 


/-i 1 TJI A 

CI — ^HIA 


A ATAA 


1 TT1 T> 

CI — HIB 


A ATAA 

0.97U0 


C2 — ^Nl 


1.324 (3) 


C2 — ^N2 


1.350 (3) 


C3 — C4 


1 1 O O //I \ 

i.Joo (4) 


C3 — C8 


1.393 (4) 


C3 — ^Nl 


1 O A /I /O \ 

1.394 (3) 


C4 — C5 


1 T nc\ / A\ 

1.379 (4) 


C4 — ^hl4 


A AOAA 
U.93UU 


C5 — Co 


1 1A1 /C\ 

1.391 (5) 


C5 — H5A 


A AO A A 

0.9300 


Co — C7 


1.372 (5) 


Co — Ho 


U.93UU 


CI — C8 


1 TOO / /I \ 

1.383 (4) 


C7 — H7A 


A AO A A 

0.9300 


f • o xn 

Co — N2 


1 T A A / A\ 

1.390 (4) 


r^ct XT'*) 
cy — Nz 


1.4o5 (3) 


C9 — CIO 


1.514 (4) 


C9 — H9A 


A ATAA 

0.9700 


C9 — H9B 


A ATAA 

0.9700 


CIO — Cll 


1.364 (5) 


CIO — C15 


1.378 (4) 


Cll — C12 


1.389 (5) 


1 1 TT1 1 

Cll — Mil 


0.9300 


C12 — C13 


1.362 (6) 


C12 — H12A 


A AO A A 

0.9300 


C13 — C14 


1.365 (6) 


C13 — H13A 


A AO AA 

0.9300 


C14— C15 


1.393 (5) 


C14— H14 


0.9300 


1 C TT1 ^ 

C15 — H15 


A A'5 AA 

0.9300 


C16— 01 


1.407 (3) 


C16— C17 


1.488 (4) 


C16— H16A 


0.9700 


Ol— CI— C2 


105.4(2) 


Ol— CI— HIA 


110.7 



C20 — C21 


1 O OA 

1.380 (5) 


CzO — ^HzO 


A AO AA 

0.9300 


C21 — Czz 


1 OTO /C\ 

1.373 (5) 


C21 — Hzl 


A AO AA 

0.9300 


C22 — C23 


1.395 (4) 


C22 — H22 


A AO A A 

0.9300 


e~^'^'^ XTyl 

C23 — N4 


1 OA^ /A\ 

1.396 (4) 


/^'l /I XTyl 

Cz4 — N4 


1 A zn /,i \ 

1 .467 (4) 


Cz4 — Czj 


1 CA1 / A\ 

1.5U1 (4J 


C24 — H24A 


A AT A A 

0.9700 


A ATI 

C24 — H24B 


A ATAA 

0.9700 


Cz5 — Cz6 


1 0^70 / C\ 

1.373 (5) 


CZD — C30 


1.3 /4 (4j 


C26 — C27 


1.391 (6) 


C26 — H26 


A AO A A 

0.9300 


C27 — C28 


1.360 (6) 


Cz7 — Hz7 


A AO AA 

0.9300 


Cz8 — Cz9 


1.356 (6) 


C28 — H28 


A AO A A 

0.9300 


C29 — C30 


1 OTA /C\ 

1.370 (5) 


Czy — ^Hzy 


A nOAA 


^lA TTIA 

C30 — ^H30 


A Al AA 

0.9300 


C3 1 — 02 


1 /'O /o \ 

1.263 (3) 


C31 — C36 


1.4ZZ (4) 


C31 — C3z 


1 /1'2/1 /'A\ 

1.434 (4) 


C32 — C33 


1 A n /' A \ 

1.347 (4) 


C32 — ^N5 


1.467 (4) 


C33 — C34 


1 O O 1 /c\ 

1.381 (5) 


C33 — HJi 


A AOAA 

0.9300 


C34 — C35 


1.381 (5) 


/~^0 y1 XT^ 

C34 — N6 


1 A A A \ 

1.446 (4) 


C35 — C36 


1 O / /I \ 

1.382 (4) 


C35 — HJd 


A AOAA 

0.9300 


C36 — ^N7 


1 >J yl A / /I \ 

1.449 (4) 


C37 — 09 


1 ^ £ C /O \ 

1.265 (3) 


C37 — C42 


1.422 (4) 


C3 / — C3o 


1 /1 1 A //I \ 

1.43U (4) 


/~^0 O A 

C38 — C39 


1 1 C O ^ A\ 

1.35o (4) 


/~^00 XTO 

C38 — N8 


1 .466 (4) 


C39 — C40 


1.386 (4) 


C39— H39 


0.9300 
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